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F ROM there 
DETROIT, 
the early days of kidney surgery, 
has been dissatisfaction among 
A surgeons with nephrectomy as the 
invariable treatment of hydronephrosis. 
It, of course, reheved the symptoms, but 
frequentIy at the expense of functioning 
kidney tissue. When the opposite kidney 
was normaI, this was of IittIe consequence, 
but when the other kidney was absent or 
markedIy diseased, it was disastrous. 
So it is not surprising that quite earIy in 
the modern era attempts were made to 
devise pIastic operations which wouId 
give an ahernative to nephrectomy or 
permanent nephrostomy. 
The first attempt of this kind was by 
TrendeIenburg in 1886, but it remained for 
Kuster, in I 891, to demonstrate that such 
operations couId be successful, and he 
made the prediction that in time such 
operations would become the usua1 and 
accepted method of treatment for hydro- 
nephrosis. His success encouraged others to 
similar efforts, chief among them being 
Israel, Albarran, RiedeI and KiimmeII. 
In rgo8, Kroiss was abIe to find in the 
literature 102 instances of pIastic operations 
on the peIvis, of which seventy were con- 
sidered successful by the standards of the 
time, and three years later Weinberg 
coIIected forty nine additiona cases. 
During the next decade, in spite of the 
fact that there were reports of such oper- 
ations from the cIinics of WiIdboItz, 
Gregoire, Simon, GoebeII, Kroiss, OehIer, 
Gayet, Meyer, SchIoffer, Zimmerman, 
Habler, and Mayo, this type of operation 
fell more or Iess into abeyance. The war 
may have had something to do with this. Be 
that as it may, in igzz Frank and GIas, in 
MICHIGAN 
reviewing the discussion of hydronephrosis 
which took pIace at the German Urologica 
Congress in Vienna in 192 I, declared that 
up to that day nephrectomy was 
everywhere the standard operation for 
hydronephrosis. 
About this time a new interest became 
manifest in hydronephrosis, its causes and 
treatment, and a new group of surgeons 
directed their interest toward the conserva- 
tive treatment of hydronephrosis. This 
interest has persisted and has graduaIIy 
widened. 
In recent years there have been reports 
by BaiIey, Bazy, Boerminghaus, Braasch, 
Cabot, Creevy, Eisendrath, Ferria, FoIey, 
Frontz, Harris, Heckenbach, Henline, Hin- 
man, Hryntschak, Krogius, Lubash, Mathe, 
Moore, Ormond, Papin, Peck, Priestry, 
Quinby, Roth, Sargent, Schaffhauser, 
SchoII, G. G. Smith, von Lichten- 
burg, Waiters, WildboItz, and Young. 
Some of these have reported surprisingIy 
large series of cases. NevertheIess, it re- 
mains true today, as it was fifteen years 
ago, that most hydronephrosis requiring 
operation, incIuding such cases as might 
be considered fit subjects for pIastic surgery, 
are treated by nephrectomy. 
This fact argues for unfamiliarity on the 
part of the profession in genera1 with 
the methods which can be empIoyed; for 
the Iack of confidence in pIastic operations 
as a remedy for hydronephrosis; or possibIy 
for a lack of agreement as to the preferabIe 
type of operation and Iack of standardiza- 
tion of procedure. Moreover, it is objected 
that in some cases reported as successfu1, 
the evidence of success is inconcIusive, and 
there seems to be an impression current 
70 
NEW SERVES VOL. XXXVIII, No. I Ormond-Hydronephrosis American Journal of Surgery 7* 
that many cases at first apparentIy success- 
fuI Iater come to grief through infection or 
trauma. 
Therefore a review of the methods used, 
and a survey of end-resuIts is timeIy. This 
shouId show what measure, and what 
proportion of success is possible; whether 
such success is permanent; what types of 
operation offer the best chance of success; 
what preoperative and post-operative 
measures are advisable or indispensable; 
and what adjuvant procedures are usefu1. 
AI1 pIastic operations are of course based 
on the common sense theory that most 
hydronephrosis is due to mechanica ob- 
struction, remova of which shouId remedy 
the condition to the extent of checking its 
progress and permitting as much restora- 
tion as is possibIe. There are undoubtedIy 
cases of neurogenic dysfunction of the 
peIvis and ureter causing hydronephrosis, 
but they are the exception, and in the 
vast majority of cases of hydroneph- 
rosis, a mechanica obstruction can be 
demonstrated. 
There are onIy four types of obstruction 
pertinent to this discussion. They are: 
I. Compression or kink at uretero- 
peIvic juncture caused by bands, either 
fibrous or vascuIar. 
2. Stricture of the uretero-peIvic 
junction. 
3. Kinking of ureter at the peIvis caused 
by ptosis or adhesions either inflammatory 
or congenita1, and 
4. VaIve formation caused by high 
insertion of the ureter into the pelvis. This 
condition is caused by enIargement of the 
pelvis and itseIf becomes an obstructing 
factor and a cause of further peIvic 
enIargement. 
We are not concerned with obstruction 
of the ureter proper, nor with caIcuIous 
obstruction, though in any particuIar 
case of the Iatter, it cannot be taken for 
granted that the stone is the soIe cause of 
obstruction, for on the one hand, the roIe 
of obstruction in the causation of stone is 
we11 known, and on the other, a stricture 
at the uretero-peIvic juncture may prevent 
the passage of a stone, which otherwise 
wouId have passed easiIy. 
Conservative operations designed to 
remedy hydronephrosis are of two kinds: 
I. Those which do not invoIve incision 
into the peIvis or ureter, and 
2. The true pIastics. 
Those which do not invoIve incision into 
the urinary passages are those in which the 
onIy procedures are some form of fixation 
of the kidney, or the sectioning of a fibrous 
or vascuIar band. 
Nephropexy needs no prolonged discus- 
sion. Much has been written about it, and 
severa methods have been devised. After 
faIIing into disrepute for many years due 
to its indiscriminate use, it has graduaIIy 
been reestabIished as a usefu1 procedure in 
a Iimited cIass of cases, with very definite 
indications for its employment. 
Hydronephrosis may be caused by 
bands-either fibrous or vascular-which 
constrict, compress, or kink the ureter 
or the uretero-peIvic juncture. Fibrous 
bands may of course be sectioned freely. 
The vascuIar bands are the more common 
and such a band may contain an artery or a 
vein or both. Veins may be sectioned 
freeIy, but some years ago Hinman and 
Hepler pubIished some work showing that 
such aberrant arteries were usuaIIy end 
arteries and that their section wouId cause 
infarction of a portion of the kidney, which 
if the vesse1 were Iarge and suppIied a Iarge 
portion of the kidney, wouId be undesirabIe 
and might be disastrous. Some recent work 
goes to show that these are not invariabIy 
end arteries, but extensive necrosis, some- 
times Ieading to secondary nephrectomy 
foIIowing section of such arteries has been 
reported (Christensen, BeIt, BaII-Guling, 
Frank and GIas, Granhahn, Lassio, Essen- 
drath and Wolfram). Heckenback reports 
a septic icterus resulting from an infected 
infarct, and Marion a temporary renaI 
fistuIa due to partiaI renaI necrosis. WiId- 
boItz observed Iong continued aIbuminuria 
and Young reported important reduction in 
function. 
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To prevent such mishaps, attempts have again. Moreover, cases are on record in 
been made to Ioosen compressing vascuIar which bands have been resected and a 





resuIted and in some instances nephrectomy Lequeu, Nevers). Some of the true pIastics 
later became necessary (Hutchinson, WiId- have been devised to obviate the necessity 
boItz) because the vascuIar band tightened of sectioning vascuIar bands, the ureter 
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being sectioned instead, and reimplanted 
into the peIvis on the other side of the band. 
The true pIastic operations can be 
divided into four types: the Fenger 
(Heinecke-MikuIicz) operation; uretero- 
pyeIopIasty; reimplantation of the ureter 
into the most dependent portion of the 
peIvis; and resection and plication. 
The Fenger operation is like the 
Heinecke-Mikulicz operation on the pylorus 
and consists in incising a stricture and 
suturing in the reverse direction. 
SeveraI kinds of UreteropyeIopIasties 
have been devised, the best known being 
those of Albarran, von Lichtenburg, 
Schwyzzer, and FoIey. AIbarran’s opera- 
tion consists in a IateraI anastomosis 
between peIvis and ureter. Von Lichten- 
burg’s operation resembIes the Finney 
pyIoropIasty, Schwyzzer’s origina oper- 
ation consisted in a Y incision-the v being 
in the peIvis and the stem down the ureter. 
The v Aap is brought down to the Iower end 
of the stem and sutured there, thus widen- 
ing the uretero-peIvic juncture. 
FoIey’s operation is a modification and 
improvement of Schwyzzer’s. He has moved 
the longitudinal incision of the ureter 
to its IateraI aspect, that is, to the surface 
next the kidney, and extended the v 
incision, one arm to the anterior and one to 
the posterior aspect of the peIvis, so that 
the sutures bring the opening of the ureter 
to a more dependent position. This oper- 
ation is now known as the FoIey Y pIastic. 
ReimpIantation of the ureter may be 
done in three ways: in one a smaI1 coIIar of 
pelvic waII is excised with the ureter and 
reimpIanted into the peIvis; in the other 
two, the ureter is sectioned and reimplanted 
into the peIvis, either suturing the peIvic 
waII around it Iike a cuff, or suturing the 
cut edges in accurate apposition. 
Resection and pIication require no 
expIanation. 
Conservative treatment of hydroneph- 
rosis is imperative when there is a solitary 
kidney or both kidneys are hydronephrotic. 
Here pIastic surgery may be the only 
aIternative to permanent nephrostomy and 
the surgeon must know what plastic 
operation offers the best chance of success. 
Conservatism is optiona when one kidney 
is normaI; and in this case the surgeon 
wishes to know not onIy which is the easiest 
and most promising, but whether, taking 
everything into consideration, the attempt 
is worthwhiIe. 
The uItimate criteria of the success of 
pIastic operations for hydronephrosis are 
reIief of symptoms and conservation or 
restoration of function. EIimination of 
infection and anatomic restoration are 
desirabIe but not essentia1. 
In the earlier days function tests were 
not possible-nor were pyeIograms. Later, 
function tests were devised and pyelog- 
raphy came into use, but required 
cystoscopy which made it a disagreeable 
and cumbersome procedure. Now however, 
in intravenous urography, we have a simpIe 
and convenient method of measuring both 
functiona and anatomica restoration. 
CIinicaI relief of symptoms in the presence 
of a norma kidney on the other side is not 
sufficient ground for cIaiming success-for 
as Cumming pointed out recentIy, renaI 
atrophy sometimes takes pIace in such 
cases, and the symptomatic relief may be 
accompanied by destruction of the kidney 
just as compIete as if nephrectomy had 
been performed. 
Only through a consideration of a Iarge 
number of cases, especiaIIy of those which 
have been observed over a Iong time, can 
we draw conclusions regarding the possi- 
bility of success, the suitabirity of oper- 
ations, and regarding the vaIidity of 
objections which have been raised. 
In the Iiterature there are recorded a 
few isolated cases which have been demon- 
strated by autopsy, or otherwise, to be 
successful many years after operation. 
Bazy demonstrated a kidney with good 
drainage and good parenchyma twenty- 
four years after uretero-pyeIo-neostomy. 
Hartman had a good resuIt from a Fenger 
operation after twenty one years. Legueu, 
fifteen years after uretero-pelvic anastomo- 
sis found the kidney functioning and drain- 
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ing well. WiIdboltz used Kuster’s operation 
on a large infected traumatic hydroneph- 
rosis and twenty years Iater it stiIl showed 
some function, and in the meantime had 
been symptom free. In another instance he 
performed a Fenger operation on a hydro- 
nephrosis the size of a child’s head, and 
found sixteen years later, that there was 
onIy slightIy Iess function on this side than 
on the other. In two other cases there were 
good resuIts sixteen years after pyelo- 
neostomy. Von Lichtenburg, sixteen years 
after pyelo-uretero-neostomy, removed the 
kidney for carbuncIe and found it function- 
ing. He aIso had another case in which the 
other kidney was removed sixteen years 
later, and the patient survived. 
These isoIated reports sureIy prove that 
permanent success of pIastic operations is 
possible, but indicate nothing as to the 
frequency of success. A review of the resuIts 
obtained in a Iong series of such attempts 
by many different operations is necessary 
to the appraisal of the chances of sucCess, 
the determination of the indications and 
contra-indications for operation, and for 
decision as to the best methods of operation. 
The Iongest series is reported from the 
Mayo CIinic. Walters, Cabot, and PriestIy 
report seventy-one pIastic operations in 
sixty four patients, with fifteen secondary 
nephrectomies and two deaths. AI1 these 
were done in the past few years, and in 
89 per cent there were satisfactory foIIow-up 
reports. They regard 70 per cent of their 
resuIts as at least satisfactory, and report 
diminution in the size of the peIvis in a 
large portion of their patients. They favor 
resection of the peIvis and reimpIantation 
of the ureter into the portion of the peIvis 
remaining, though they have used other 
methods. They have used the spIinting 
catheter and nephropexy in most instances. 
From the chnic of von Lichtenberg and 
Heckenbach, sixty nine conservative oper- 
ations for hydronephrosis are reported, 
with fifty two successes, at the end of a 
year and a haIf. There was one death. These 
figures, however, require modification, for 
many of their conservative operations were 
not plastic operations on the peIvis in the 
sense used here. On scrutiny we find twenty 
two true plastics, the other operations 
being heminephrectomy, resection of ves- 
seIs, diIatations of the ureter, etc. Von 
Lichtenberg recommends excision of the 
tweIfth rib for exposure, if necessary, and 
has chiefly favored the uretero-pyeIopIasty 
known by his name, or resection of the 
peIvis with reimplantation of the ureter 
into the remaining portion, suturing the 
pelvic wall about the ureter Iike a 
cuff. 
WiIdboItz reports fourteen pIastic oper- 
ations, with one faiIure. His observations 
cover many years and include reimpIanta- 
tions, uretero-pyeIopIastics and Fenger 
operations. He favors preIiminary neph- 
rostomy in the presence of infection. 
Quinby in 1929 had sixteen cases, of 
which two were unsuccessfu1. Most of 
these were uretera reimpIantation about 
a vascuIar band. Two were Fenger oper- 
ations-both faiIures. His cases have been 
observed over many years and show 
satisfactory resuIts. He does not use a 
splinting catheter, sutures the ureter to the 
peIvis with accurate apposition of the edges 
and advises that infection be treated before 
operation. 
FoIey reports twenty one Y pIastic 
operations on nineteen patients with no 
faiIures and two deaths. AI1 of his oper- 
ations must have been in cases of stricture 
of the uretero-peIvic juncture, or of high 
impIantation of the ureter. He uses neph- 
ropexy when indicated and cIoses his 
uretera and peIvic incision with a large 
number of fine cat gut sutures pIaced 
cIose together. He has foIIowed some of his 
patients for ten years. 
Creevy reports ten cases; nine Y pIastics 
with one faiIure requiring nephrectomy, 
and one successfu1 case of section and 
reimpiantation of the ureter. His observa- 
tions are a11 of comparativeIy short dura- 
tion. He has noted diminution in the size 
of the pelvis and cIearing of infection, 
favors a spIinting catheter and catheter 
drainage of the peIvis. 
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Sargent reports tweIve cases with one one patient who had been symptom free for 
poor resuIt in a Y pIastic. He has used the seven years has returned with recurrence of 
Fenger operation three times. He empha- symptoms, simiIar to those of which he 
sizes the possibility of anatomic restoration. originaIIy complained, but which have not 
T. D. Moore has tweIve cases observed yet been investigated. 
over severa years with two unsatisfactory Scattered through the Iiterature, in 
resuIts. discussions, etc., are references and aIIu- 
Hryntschak, in 1936, reported thirteen sions to isoIated cases and short series with 
cases with two unsatisfactory results. varying success. In this country Morrissey 
Most of his patients had been observed and RandaII speak unfavorabIy of the 
less than four years. He Iays stress on operation-as do Marion, Cifuentes and 
adherence to the genera1 principIes of a11 AIIesandri in Europe. 
pIastic surgery as essentia1 to success. 
To sum up then, we have here reports of SUMMARY AND COMMENT 
one hundred and ninety-one cases with a 
high rate of success. Of the 169 cases in It is evident that not onIy is it possibIe 
which there is definite information, there for pIastic operations to be successfu1, but 
were onIy four deaths and twenty-five that success has actuaIIy attended by far 
failures, a death rate of 2.3 pIus per cent, the greater number of such operations 
and a faiIure rate of 14.8 minus per cent. performed by the group of surgeons who 
In addition to these Ionger series are have the most experience with this type of 
some shorter series in which the resuIts surgery. This has not been true to the same 
varied a good dea1. extent of the occasiona operator. 
G. G. Smith, in 1931, reported six cases When faiIures occur, they are recogniz- 
with one secondary nephrectomy and one abIe earIy, usuaIIy immediateIy and cer- 
questionabIe resuIt. tainly within a year, with rare exceptions. I 
HenIine, in 1933, reported on seven cases have had one apparent recurrence after 
with two faiIures and one death from thy- seven years, and Quinby reports one after a 
roid crisis. Most of the operations reported simiIar period, but they are the exceptions. 
by him were of the Fenger type, and most The danger to Iife is not great. It is 
of them had been observed for onIy a short safer than nephrectomy. Heckenbach re- 
time. ports from Von Lichtenburg’s cIinic a 
Patch has reported a short series in which series 
he impIanted the ureter ‘with a coIIar of 
of forty-six nephrectomies for 
hydronephrosis with one death. In the 
peIvic tissue, and regards his resuIts as series cited earIier, there were onIy four 
satisfactory. deaths in 174 operations. 
Kimbrough, in 1935, described six cases, Infection as an obstacIe to pIastic 
a11 successfu1, though most of them were surgery has been overemphasized. It must 
observed for only a short time. He used the be respected and treated both before and 
sphnting catheter. after operation, often by preIiminary I _ 
Schaffhauser, in 1936, reported five cases nephrostomy and aIways by post-operative 
observed less than four years-a11 satis- drainage. but instances of heaIing in spite 
v _ CI * 
factory. He most often used the Fenger of continuing infection, and faiIure to 
operation. He beIieves infection is a contra- remedy obstruction are on record. I have 
indication to operation. one such case. Deep seated infections of 
In 1936, I reported five failures, two of Iong standing may persist aIong with 
which were converted into successes by relief of symptoms and improvement in 
second operations; two of which required function. 
secondary nephrectomy; and one of which In successfu1 cases there wiI1 be relief of 
continued to have symptoms. Since then, symptoms, some functiona restoration, 
Ormond-Hydronephrosis 
and there may be considerabIe anatomic 
restoration. 
Interruption of the nerve and blood 
supply by section of the ureter seems of 
Iittle consequence. Those who have prac- 
ticed section of the ureter with reimpIanta- 
tion, have had no more faiIures than those 
who preferred uretero-pyeIopIasty. 
The evidence seems to be hostiIe to the 
theory of renal CounterbaIance, unless it 
may be construed as evidence in its favor 
that solitary kidney or biIatera1 hydroneph- 
rosis seem to offer the most favorabIe 
opportunity for successfu1 pIastic operation. 
There is difference of opinion as to the 
value of resection or pIication of the pelvis. 
On one hand, it is argued that no resection 
or pIication can restore power to an over- 
stretched and atrophied peIvic muscIe; 
on the other hand, it is admitted that 
either procedure wiI1 diminish the residua1 
reservoir, which may be worthwhiIe. On 
the whole, the evidence seems to favor 
resection, even though it adds to the 
Iength of operation and to the amount of 
manipuIation invoIved. I have tried it 
just once, in a case in which the ensuing 
failure couId not be bIamed on this 
procedure. 
The baIance of opinion and the evidence 
is rather strongIy against the Fenger oper- 
ation. It is a seductive procedure-it 
Iooks simple, but in reaIity it requires finer 
judgment than the other operations. If 
the incision through the stricture is a shade 
too Iong, or if the stricture is long, suturing 
in the reverse direction may cause pucker- 
ing and a reformation of the obstruction it 
set out to remedy. It seems to have been a 
favorite with those who have undertaken 
pIastic operations onIy once or twice and 
this may expIain their discouragement with 
piastic surgery. Nevertheless, there are 
those who feel that this operation has a 
pIace, and who have used it with satisfac- 
tion. Two of my faiIures were with this 
type of operation. 
The operations of uretera reimpIanta- 
tion and uretero-pyeIoplasty seem equalIy 
successfu1 in the hands of those who use 
them. My own preference is for reimpIanta- 
tion, for it does not necessitate the section 
of a vascuIar band, and is as appIicabIe to 
stricture and high uretera impIantation as 
is uretero-pyeIopIasty. It seems to me 
simpIer; to require Iess manipulation; and 
to make Iess demand on the judgment. 
This however, is onIy a persona1 opinion, 
and certainry the resuIts obtained by Foley 
and Creevy speak for themseIves. 
Three methods of reimpIantation have 
been mentioned: one in which a smaI1 
coIIar of peIvic tissue is excised with the 
ureter and reimpIanted into the pelvis; 
the second in which the ureter is aIIowed 
to project into the pelvis for a short dis- 
tance, the peIvic waI1 being sutured about 
it Iike a cuff; and the third in which the 
ureter is sutured to the peIvic opening with 
accurate apposition of the cut edges. The 
evidence of their value is confhcting, and it 
is possibIe to give onIy a persona1 prefer- 
ence. I prefer the third. It seems to me that 
it wouId be possibIe to overIook a stricture 
or vaIve at the juncture, in the first 
method, and that it would be possibIe to 
create a vaIve by the second. This Iatter 
has been reported. However, von Lichten- 
burg has used the second method with 
satisfaction and it is possible that Lubash’s 
recentIy described method may eIiminate 
danger of vaIve formation. I have had two 
faiIures using the second method, remedied 
Iater by reoperation with suture in accurate 
apposition. This successfu1 resuIt, however, 
may have been due to the Iong continued 
spIinting of the ureter. 
There are three subsidiary procedures 
concerning the use of which there is IittIe 
difference of opinion. Nephropexy is 
favored by most surgeons whenever indi- 
cated; post-operative peIvic drainage is 
favored by nearIy a11 operators; and the 
use of the spIinting catheter in the ureter 
is aImost universal. Quinby argues against 
it, and his record of success gives his 
opposition great weight, but the baIance 
of opinion is against him. In this connec- 
tion, a very striking case is reported by 
McArthur, in which a hiatus in the ureter 
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was bridged around a splinting catheter 
which was Ieft in pIace for a long time, 
with compIete restoration of the ureter. 
CONCLUSIONS 
In arriving at fina concIusions, a11 the 
above facts, opinions, and arguments must 
be considered, and in addition due weight 
must be given to the foIIowing: the specia1 
importance of conservation of renaI func- 
tion in certain cIasses of patients-par- 
ticuIarIy in young women in the chiId 
bearing age; the fact that with one good 
kidney, the importance of the other varies 
inverseIy with the age or directIy with the 
life expectancy; and the factor of expense 
and Ioss of time. 
Giving a11 of these their proper weight, it 
seems to me that the foIIowing fina con- 
cIusions are justified : 
I. With the soIitary kidney or with 
biIatera1 invoIvement, conservatism 
is mandatory and pIastic surgery 
shouId be empIoyed. Resort can be 
had to permanent nephrostomy if 
this faiIs. 
2. In the presence of one good kidney 
(and this shouId not be considered 
good unIess the pyeIogram is normaI, 
the function exceIIent, and no infec- 
tion is present) if in the invoIved 





PIastii surgery is indicated in 
chiIdren and young aduIts, espe- 
ciaIIy in young women in the 
chiId-bearing age. 
Nephrectomy is the preferabIe 
procedure after the age of 30. 
In the middIe years, decision 
should be based primariIy on the 
experience of the surgeon in this 
type of surgery; and secondariIy, 
on the financial status of the 
patient; for faiIure means in- 
creased expense and a Iengthened 
period of disability-matters of 
serious import to the vast major- 
ity of patients. 
3. If pIastic surgery is decided on, one 
of the proven methods of uretero- 
pyeIopIasty, or section and reimpIan- 
tation, shouId be chosen, rather than 
the Fenger operation. 
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IN 1879 Neisser discovered the gonococcus. Nitze introduced cysto- 
scopy. In 1881 Hahn performed nephropexy. In 1905 Schaudinn discovered 
the parasite of syphilis. 
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